I Introduction
The Chinese economy has been growing at 13.5 percent on average since 2001. The growth has slowed after the Global Financial Crisis (GFC). In response, China adopted accommodative macroeconomic policies, including a major credit expansion. Credit to private non-financial sector has more than doubled since 2001, exceeding 210 percent of GDP in 2016 (BIS, 2018) . The BIS-defined credit-to-GDP gap-a measure of financial vulnerability based on the deviation of the credit-to-GDP ratio from its long-term trend-is the second highest among 44 economies covered by BIS, after Hong Kong SAR.
The credit boom raises two concerns. The first is the risk of a financial bust leading to an economic slowdown. Such a reversal of a credit boom is a known macroprudential risk (Dell'Ariccia et al., 2016) . In China, this risk may be amplified by the fact that rapid credit growth induced the expansion of a less-regulated shadow banking sector (Acharya et al., 2016; Chen et al., 2017B) . The second concern is declining credit efficiency, associated with credit saturation and credit misallocation. Credit misallocation in China has been well documented. Deng et al. (2015) give evidence of credit directed to real estate and land purchases, with little macroeconomic effect beyond higher real estate prices. Song et al. (2011) , Bai et al. (2016) , and Cong et al. (2017) show that credit is often directed to state-owned enterprises (SOEs), which are less productive than private firms. Huang et al. (2017) and Ru (2018) show that SOE loans crowd out the investment of private firms. Yet from a policy perspective, declining credit efficiency is not only a challenge but also an opportunity.
When credit efficiency is already low, policies that aim to reduce credit growth can be implemented with a small impact on output. To further reduce this impact, other policy means-such as a fiscal stimulus-may be used to cushion the adjustment.
The exceptionally high credit-to-GDP ratio and credit-to-GDP gap imply that China may be at a critical point in managing its credit boom. Consistent with this, the Chinese authorities have recently invigorated their efforts to stem credit growth. The increase in the domestic credit-to-GDP ratio has declined from about 14 percentage points per year in 2009-2016 to about 5 percentage points in 2017 (BIS, 2018) . This helped reduce the credit gap. Yet to correct a still high credit-to-GDP ratio, China needs a further slowdown in credit growth.
Assessing the real implications of China's transition to lower credit growth hinges on answering several critical questions. How much did credit contribute to China's output growth historically? Has new credit become less effective as the economy became saturated with credit? What would be the output drag from lower credit growth in China? Can the real impact of China's transition to lower credit growth be cushioned by fiscal policy? This paper aims to address these questions by estimating the causal effects of credit and of government expenditure on output growth in China in [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] . The causal effect of government expenditure on output is the fiscal multiplier whereas the causal effect of credit on output relates to credit effectiveness; in this paper we call it "the credit multiplier".
It seems essential in the Chinese context to estimate credit and fiscal multipliers jointly.
China uses credit growth as a policy tool, setting policy-driven targets for aggregate credit and its allocation (Tao, 2006; Li et al., 2008; Wong, 2011) . Theory suggests that credit growth supports real activity through wealth effects and a financial accelerator mechanism (Bernanke and Gertler, 1989; Kiyotaki and Moore, 1997; Gilchrist and Zakrajsek, 2012) . Cross-country empirical studies confirm a positive relationship between credit growth and GDP growth, operating through private consumption and private investment (e.g. Dell'Ariccia et al., 2016) . To the extent that credit and fiscal stimuli can complement or substitute each other to achieve desired economic outcomes, it is important to understand their joint effects on output both for policy purposes and for correct empirical identification.
However, the estimation of multipliers is empirically challenging, because macroeconomic policies are rarely exogenous to macroeconomic conditions. Fiscal expenditure may increase during economic upturns because of looser budget constraints, or during the downturns under a countercyclical fiscal policy. Credit is endogenous because credit demand and possibly credit supply are procyclical (Bernanke and Gertler, 1995; Adrian and Shin, 2010 ). An empirical identification of the multipliers therefore requires policy shocks that are exogenous to macroeconomic conditions. Following Nakamura and Steinsson (2014), we study the effect of a relative credit or expenditure shock in one region-compared to other regions-on its relative output. We use provincial credit and expenditure shocks stemming from subnational political cycles, as we will describe below, as a source of such exogenous variation. We use fixed effects to control for aggregate macroeconomic conditions and centralized fiscal, monetary, and exchange rate policies. 1 In addition, our estimate of the fiscal multiplier captures expenditure shocks that are independent of tax adjustments because variations in provincial expenditure has little or no effects in local residents' tax burden due to characteristics of fiscal federalism in China in our sample period.
We achieve identification in three steps. In the first step, we note that the tenure of provincial party secretaries is a source of exogenous variation in credit and fiscal expenditure in Chinese 1 For example, the literature of fiscal multipliers often uses shocks to military spending; see Spilimbergo et al., 2009 , for a review. Some literature on fiscal multipliers has addressed the endogeneity problems with structural vector autoregressions (VAR). However, the validity of VAR results hinges on the model's structural assumptions. In the context of China, Wang and Wen (2013) estimates a fiscal multiplier of 2.83 in the short-run and 6.51 in the long-run. There are also some literatures applying instrumental approach to estimate the fiscal multipliers in China. In a framework similar to Nakamura and Steinsson (2014) , Guo et al. (2016) use central-local earmarked transfers interacted with a dummy variable for National Poor Counties status as an instrument for local public spending. Their estimate of the county-level fiscal multiplier is about 0.6.
provinces. 2 This is based on two formally-tested observations. The timings of the appointments (and reappointments) of provincial party secretaries are largely predetermined by the tenure of the previous secretary and the national political cycle. Consequently, they are unrelated to local economic conditions. Moreover, provincial party secretaries have incentives to use stimulus policies at strategically important times during their tenure to improve the prospect of their retention or promotion.
The use of subnational political cycles in China as the identification strategy for causal inference was pioneered by Guo (2009) and subsequently applied to examine the changes in corporate behavior during leadership transitions Feng and Johansson, 2017) . 3 In the second step,
we disentangle a single tenure-based instrument for provincial stimulus into two instruments: for credit growth and for public expenditure growth. We do that by interacting the tenure of the provincial party secretary with credit and expenditure growth in all other provinces. We verify that, all else equal, provincial stimulus is more likely to be provided through fiscal (credit) means when other provinces have higher expenditure (credit) growth. 4 In the third step, we verify that the exclusion restriction is satisfied. We show that neither the tenure of the provincial party secretary nor the type of stimulus in other provinces affect the relative output growth in the province other than through their effect on the province's stimulus mix.
For the whole 2001-2015 period of our analysis, the instrumental variables (IV) estimation yields a fiscal multiplier of 0.8 and a credit multiplier of 0.2. The fiscal and credit multipliers estimated jointly are lower than those estimated separately, suggesting that provinces use fiscal and credit stimuli as complements. The IV estimation gives higher point estimates for the multipliers than the Ordinary Least Squares (OLS) estimation, consistent with countercyclical macroeconomic policy (i.e. more credit and expenditure growth in response to slower output growth). Overall, the results are highly robust to alternative estimation techniques.
We further consider the evolution of the fiscal and credit multipliers, contrasting periods before and after the GFC. In China, the GFC marked the transition to lower output growth and higher credit growth. We find that the fiscal multiplier has increased from 0.75 in 2001-2008 to 1.2 in 2010-2015. 5 This increase is consistent with the findings that fiscal multipliers are generally higher in a slower economy (Auerbach and Gorodnichenko, 2012; Baum et al., 2012; Blanchard and Leigh, 2013) . We further find that the credit multiplier has declined from 0.2 in 2001-2008 to close to zero in 2010-2015. 6 A decline in the credit multiplier is consistent with credit saturation and credit misallocation, identified in the earlier reviewed literature.
The findings on the evolution of credit and fiscal multipliers for China have important policy implications. First, they suggest that credit expansion has contributed to output growth in China before the GFC. However, following China's transition to higher credit growth after the GFC, the effect of additional credit on output have become negligible. Overall, our results suggest that, at present, a reduction in credit growth is unlikely to disrupt output growth, if the least effective types of credit-such as those to SOEs-are cut first. This conjecture is consistent with anecdotal evidence in 2017 when sharply lower credit growth led to only a negligible reduction in output growth. Further, the high fiscal multipliers suggest that should lower credit growth begin to impact output, a fiscal stimulus may be used to cushion the adjustment.
We also explore the cross-province heterogeneity of credit and fiscal multipliers. We find that the fiscal multiplier is substantially lower in provinces with a less profitable SOE sector, consistent with less-effective SOEs being a drag on the fiscal resources. We find no evidence that the multipliers are different in provinces with high or low house price growth (a proxy for the household credit boom) or real GDP per capita (a proxy for the level of development).
Finally, we study the effects of fiscal and credit stimuli on industry composition. We find that both credit and fiscal expansion boost construction and manufacturing. The result that credit matters for construction and manufacturing is unsurprising, because these sectors tend to be credit dependent. The result that fiscal stimulus has a similar industrial bias is less evident. Yet it is consistent with the observation that fiscal stimulus historically has been targeted at infrastructure and related industries (Wong, 2011) . 8 In contrast, both credit and fiscal stimuli have a low or, post GFC, negative impact on the services sector, consistent with the crowding out effect.
The rest of the paper proceeds as follows. Section II discusses our data and identification strategy. Section III presents the results. Section IV discusses robustness and measurement issues.
Section V concludes. 6 We exclude year 2009 from the split-sample estimations to focus on the "normal times" multipliers. 7 One caveat is that an abrupt reversal in credit growth may affect financial stability. Table 1 shows data summary statistics.
Our empirical specification follows Nakamura and Steinsson (2014) in the context of U.S.
states. We extend their empirical model to include both government expenditure and credit. Specifically, we estimate the equation:
where Yit is GDP, Git is government expenditure, CRit is credit, all in province i in year t. We include province and year fixed effects αi and γt. Province fixed effects capture time-invariant differences in output growth and other heterogeneity across provinces. Year fixed effects control for the aggregate macroeconomic conditions and centralized fiscal, monetary, and exchange rate policies. As Nakamura and Steinsson (2014), we use two-year changes to capture the dynamics of multipliers. Hence, our model allows for a sluggish response of output to expenditure and credit. 10 To account for the overlapping nature of observations, we cluster standard errors εit at the province level. Shocks to government expenditure and credit are normalized by the initial provincial GDP, so the stimulus is expressed in as percentage points of initial GDP. The coefficients βG and βCR capture the fiscal and credit multipliers respectively.
One data advantage specific to our model relates to characteristics of fiscal federalism in China. Whereas provincial has most of the power in discretionary fiscal spending (as we will describe in Section IV.C), the taxation power is very centralized. The 1994 Tax Sharing Reform gave the central government most of the power in setting the tax rates and defining tax bases. Local 9 Source: www.zt360.cn. 10 An alternative specification based on one-year changes in the variables, but with contemporaneous and one-year lagged regressors (not reported), produces similar results.
governments only have very restrictive power in setting minor tax rates within a limited range (Ahmad 2008). Thus, variations in provincial expenditure had little or no effects on variations of local tax burdens in our sample period. We are able to interpret the fiscal multiplier estimate βG as a fiscal spending multiplier independent of the implied adjustment in taxes.
The main challenge in identifying the effect of government expenditure and credit on GDP is that the explanatory variables are likely endogenous. For this reason, we estimate equation (1) using an instrumental variables approach. We base the instrumentation on the literature on subnational political cycles in China, using the tenure of provincial party secretaries as a source of exogenous variation in credit and fiscal expenditure. This instrumentation strategy based on two observations. First, prior literature suggests that the timings of appointments (or reappointments) of provincial party secretaries are exogenous to provincial economic conditions. We confirm this in our data. Figure 1 plots the average two-year GDP growth in provinces with newly appointed party secretaries around the year of appointment relative to the growth in other provinces. It shows that there is no statistical difference in provincial growth rates in the three years prior to the appointments of a new party secretary compared to other provinces. Table 2 shows additional evidence that provincial GDP growth in the years preceding the appointments are not systemically above or below the national average. Our identification uses these political cycle patterns as a source of exogenous variation in provincial stimulus policies. The "first stage" of our two-stage least squares (2SLS) regresses provincial credit and government expenditure growth on those in other provinces, interacted with the tenure of the provincial party secretary, after controlling for year and province fixed effects. This yields the fitted values of credit and expenditure growth for each province, which we use in the second stage regression. We report the results for the weak instrument test for all our IV specifications. The Cragg-Donald Wald F-test for excluded instruments comfortably exceeds the critical values tabulated by Stock and Yogo (2005) .
III Results

A Credit and fiscal multipliers
Our results on credit and fiscal multipliers in China over the entire 2001-2015 period are shown in Table 3 . We report the credit multiplier estimated separately (columns 1-2), the fiscal multiplier estimated separately (columns 3-4), and credit and fiscal multipliers estimated jointly (columns 5-6). In each case, we report OLS estimates first, followed by IV estimates. The multipliers capture the percentage change in GDP in response to the change in credit or in government expenditure by one percentage point of initial GDP. Column 6 of Table 3 shows our headline result-a credit multiplier of 0.2, and a fiscal multiplier of 0.8-jointly estimated in an IV specification.
It is useful to compare the results obtained in various specifications of Table 3 . The point estimates of credit and fiscal multipliers estimated separately (columns 1-4) are higher than those estimated jointly (columns 5-6). This suggests a positive correlation with credit and fiscal expenditure, consistent with the simultaneous use of credit and fiscal stimuli. Consequently, a separate estimation of credit or fiscal multipliers has an upwards bias, as it omits the effect of other contemporaneous stimulus policies. The point estimates of credit and fiscal multipliers in the OLS estimation (columns 1, 3, and 5) are somewhat lower than those in the IV estimation (columns 2, 4, and 6). This is consistent with countercyclical macroeconomic policy: expenditure and credit growth are high when GDP growth is low, leading to a downward bias in the OLS estimates compared to the IV estimates that correct for this endogeneity. Interestingly, the wedge in OLS and IV estimates is higher for the credit multiplier than for the fiscal multiplier, possibly because budget constraints limit the amount of fiscal expenditure in recessions, but there are no similarly binding constraints on credit.
To achieve identification, our instruments should satisfy the exclusion restriction: They should affect the dependent variable (provincial growth) only through the explanatory variables (credit and fiscal expenditure), and not directly. There are three channels through which the exclusion restriction may be violated in our setup. First, it is possible that stimulus in other provinces is associated with aggregate macroeconomic conditions. In our specification, this channel is absorbed by year fixed effects. Second, stimulus in other provinces may affect a province's growth due to the spillovers from the neighboring provinces to the province in question. 13 To address this concern, we control for macroeconomic policy stance in neighboring provinces in second-stage regressions. We verify that this does not affect our results. Third, the tenure of the provincial party secretary might affect the provincial growth through channels other than its effects on the province's credit or fiscal expenditure. We verify that controlling for the tenure in second-stage regressions also does not affect our results, and the party secretary's tenure by itself has no statistically or economically significant effects on provincial GDP growth. We report these robustness tests in Table 4 columns 1 and 2. When credit and expenditure in neighboring provinces and the tenure of provincial party secretary are added as controls, the estimated credit and fiscal multipliers are very similar to the baseline results reported in Table 3 . The coefficients on the credit and expenditure in neighboring provinces are insignificant, suggesting that the spillovers of credit and fiscal policies across provinces are negligible. The coefficient on party secretary's tenure is also insignificant, suggesting that the tenure by itself has no direct effect on provincial GDP growth.
We report two more robustness results in Table 4 . In columns 3 and 4, we report the baseline specification estimated with weighted provincial GDP. The weighted estimation gives results that more accurately capture the country-wide macroeconomic effects of credit and expenditure growth. The magnitudes of the coefficients are very close to those reported in Table 3 . Finally, in columns 5 and 6, we report the baseline specification where dependent and explanatory variables are detrended. This is a very demanding specification that controls not only for time-invariant differences in growth rates across provinces, but also for time-invariant differences in the changes in growth rates in provinces over our sample period. Again, the resulting coefficients are very close to those reported in Table 3 .
B The evolution of the multipliers
A central question in the policy debate on the effects of credit growth in China is whether the credit multiplier might have declined as the economy became more saturated with credit. Table 5 aims to shed light on this debate. We estimate the credit and fiscal multipliers separately over two periods:
13 Such spillover-related biases would be present in any "open economy multiplier" models. 2001-2008 and 2010-2015 . We interpret these as "normal times" multipliers because they exclude the GFC period. 
C Provincial heterogeneity
We next examine the heterogeneity of fiscal and credit multipliers across provinces. Heterogeneity may arise for several reasons. First, since credit and fiscal stimuli are often channeled through SOEs (Song et al., 2011; Bai et al., 2016; Cong et al., 2017; Huang et al., 2017; Ru, 2018) , provinces with a more productive SOE sector may have larger multipliers. Second, since household credit can crowd out investment from productive businesses (Deng et al., 2015) , provinces with larger housing booms may have smaller multipliers. Third, less developed provinces may have more "shovelready" projects, leading to larger multipliers.
To test the three different channels, we add to our baseline regressions the interactions of credit and expenditure growth variables with dummies indicating whether a province is above or below the median for SOE productivity (measured by average profit per SOE), house price growth, as well as provincial real GDP per capita. We define the median for SOE productivity and house price growth annually, but for GDP per capita over the whole period because the ranking of provinces by GDP per capita is very persistent in our sample period. Table 6 presents the results. We find the strongest heterogeneity in the fiscal multipliers across provinces based on SOE profitability (columns 1-2): the fiscal multiplier is higher in provinces with higher SOE profitability. This result implies that an inefficient SOE sector is a drag on the effectiveness of fiscal stimulus. Controlling for the fiscal multiplier, SOE profitability does not 14 Since the subsample estimates omit the GFC period (the observations based on 2007-09, 2008-10, and 2009-11 growth rates), the subsample estimates need not average up to the estimates for the full sample. During the GFC period, the credit multiplier appeared high, while the credit multiplier appeared low. Formal estimations during the GFC period are imprecise because of the short sample. 15 The one-sided Z-scores for the difference between early and late sample IV estimates are 1.458 for credit and 1.682 for expenditure, which are significant at the 10 percent and 5 percent respectively. affect the credit multiplier. 16 Furthermore, we find no evidence that fiscal or credit multipliers differ depending on provincial per capita income or house price growth (columns 3-6).
D Industry effects
There is a broadly held opinion that the Chinese economy can achieve a more sustainable growth path through a rebalancing from the manufacturing and construction sectors towards services. To shed light on how credit and fiscal policies may be used to achieve such rebalancing, we examine the effects of credit and fiscal expenditure on industry composition. We estimate the following regression:
where Indijt is the output of industry j in province i in year t. The coefficients βG and βCR capture the increase in industry output (in percentage points of GDP) in response to an increase in credit or in government expenditure by one percentage point of GDP. This specification thus disaggregates the output multiplier by sectors. Because sectoral outputs sum up to aggregate output, the sectoral multipliers βG and βCR for all sectors also sum up to the aggregate credit or expenditure multiplier.
The results for sectoral multipliers are shown in Table 7 . Panel A reports the results for the full sample. Panel B reports the results for the 2010-2015 period. We report the results for construction (columns 1-2), manufacturing (columns 3-4), and services excluding financials (columns 5-6).
As before, we report the OLS estimates first, followed by IV estimates. The effect of fiscal and credit stimulus on industry growth can be inferred by dividing βG and βCR by the share of the sector in GDP. This calculation is shown in Panel C. The results show that credit and fiscal expenditure have the largest effect on manufacturing and, somewhat less so, on construction. This is consistent with the observation that fiscal stimulus often targets manufacturing. The stimuli have the smallest effect on the services sector. Moreover, over 2010-2015, credit stimulus might have constrained the growth of the services sector (column 6). 17 This might be related to a reallocation of resources from services to manufacturing (Borio et al., 2016) . Overall, the results suggest that, in order to contribute to the rebalancing of the economy towards services, future fiscal stimulus needs to target services expenditure more than the historical fiscal stimulus did. 16 We interpret these results as suggestive evidence because the instruments are somewhat weak. 17 The instruments are somewhat weak for the service sector in the post-crisis period (Cragg-Donald Wald F statistic is 11.99, compared to the Stock and Yogo (2005) 5 percent IV relative size value of 13.97), suggesting that the IV estimate may be somewhat biased towards OLS estimates (Bound et al., 1995) .
The use of bank loans as a measure of credit in China deserves some discussion. Bank loans reflect only a subset of overall credit, which also includes bonds, credit from non-banks (e.g. wealth management products), and other instruments. At the aggregate level, overall credit in China is measured by "total social financing" (TSF). However, data on province-level TSF is limited. In the aggregate, bank loan growth and TSF growth (as a share of GDP) have a high correlation of 0.93 ( Figure 5 ), suggesting that bank loan growth is a good proxy for the overall credit growth.
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Off-budget expenditure
We use provincial on-budget expenditure in our baseline estimation. Part of sub-national expenditure in China is off-budget, and thus is not fully captured in our data (IMF, 2017) . Historically, much of off-budget expenditure took the form of "Extrabudgetary Funds" (EBF). EBF was typically planned and earmarked for subsidies for rural business and construction, and for the maintenance of urban public goods. EBFs declined since 2000 due to central government regulations and were required to be included in provincial budgets from 2011. To assess the impact of EBF on the multipliers, we collect data on EBF from Provincial Statistical Yearbooks. We re-estimate the multiplier for total expenditure defined as the sum of on-and off-budget expenditure. Table 8 shows the multiplier for total fiscal expenditure of 0.72 (column 4), which is slightly smaller than the baseline of 0.79 (Table 3) . But because EBF expenditure is a small fraction of total expenditure (13 percent on average), our result implies that the off-budget expenditure multiplier is substantially smaller than that for on-budget expenditure.
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Another source of off-budget expenditure is related to local government funding vehicles (LGFV). Because local governments are legally prohibited from borrowing, they use LGVFs as government-sponsored corporate platforms to fund infrastructure and public welfare projects. The aggregate size of LGFVs was trivial before the mid-2000s, but expanded massively after the GFC due to the prominent role of LGFVs in funding the RMB 4 trillion fiscal stimulus of (Shih, 2010 Bai et all, 2016) . 20 Despite its rapid growth, off-budget expenditure remains modest 18 The correlation between bank loan growth and TSF growth is 0.84 if the 2009 outlier year is excluded. 19 A back-of-envelope calculation using our results in Table 3 and Table 8 suggests that the off-budget expenditure multiplier is 0.25. 20 The LGFVs were effectively a reincarnation of the trust and investment companies of the 1990s, which local governments used to raise funds from domestic and international investors. Those companies were forced to close by the central government in the late 1990s due to the overborrowing concerns (Shih, 2010 ).
compared to on-budget expenditure. 21 Estimating the off-budget expenditure multiplier associated with LGFVs involves two challenges. First, there is no comprehensive data on government spending associated with LGFVs. 22 Second, LGFVs are partially financed with bank loans and give loans alongside financing expenditure, so LGFV operations are an opaque mix of credit and fiscal stimulus components. To the extent that off-budget expenditure is partially funded by credit, and the overall credit multiplier is smaller than the fiscal multiplier (Table 4) , one can conjecture that the off-budget LGFV expenditure multiplier is lower than the on-budget expenditure multiplier-consistent with our previous results on the EBF multiplier.
Provincial data
Our analysis is at the province level instead of a more geographically granular county or municipality levels. This is based on several considerations. First, Chinese provinces have more control over local macroeconomic policies than counties and municipalities do (Wedeman, 1999) . Especially after 1994 Tax-Sharing Reform, the central government recentralized the revenue upward and devolved the expenditure downward, increasing the fiscal and political dependence of local governments on their provincial governments (Shen et al., 2012; Tsai, 2016) . Thus, the economic policies of sub-provincial governments may not reflect their own preferences, but rather those of provincial governments. Second, the credit multiplier estimation relies on the assumption that credit granted in a province is spent there. This assumption would be problematic on a geographically granular level.
B Non-random political appointments
Our baseline analysis treated all provincial party secretaries as facing similar incentives and tenure prospects. One concern is that these may in fact be correlated with party secretaries' personal characteristics, leading to an omitted variable bias. For example, a party secretary more connected to the central committee may have better promotion perspectives, also before the five-year appointment period ends. To alleviate this concern, we undertake a robustness test by adding to the first-stage regression the controls for party secretaries' personal characteristics including age, gender, education, central connection (i.e. membership or alternate membership of the party central committee), and localness (i.e. whether the secretary was born or promoted in the same province as the current 21 Bai et al. (2016) estimate that about 2.8 trillion of the planned stimuli were local government off-budget spending, which is about 15 percent of all provincial on-budget expenditure during the 2008-2010 period. 22 Some papers use LGFV bond data from WIND database (Chen et al., 2017B; Gao et al., 2017) . Yet this database covers only LGFVs with traded bonds (an uncertain share of the LGFV universe), has likely double counting problem related to complex parent-subsidiary structures in many LGFVs, and, importantly for our analysis, does not identify which provincial or local government sponsors a given LGFV. position). 23 In results not reported, we find that most of these personal characteristics are not statistically significant. The only significant indicator is membership of the party central committee but including this indicator does not change our second-stage results, indicating the robustness of our baseline regression of Table 3 . We therefore opt for a more parsimonious specification.
A related concern is that a tenure longer than 5 years reflects a reappointment after the first five-year term. To the extent that the reappointment has been made conditional on previous performance, the fact of the reappointment may be correlated with local economic conditions. To address this concern, we restrict the estimation to a sample with party secretaries' tenure of 5 years or less.
The results (Table 9 ) are very similar to the baseline.
C "Open economy multipliers"
We estimate credit and fiscal multipliers with provincial data using an "open economy multiplier" approach that captures the effect of a relative change in the macroeconomic stance in one region on its relative output, while controlling for aggregate macroeconomic shocks (Nakamura and Steinsson, 2014) . To what extent are these estimates representative of aggregate multipliers?
First, provincial and central governments may have different expenditure structure, which may affect the magnitude of the multipliers. In China, the central government is responsible for national defense, foreign affairs, geological prospecting, and national debt; whereas the sub-national governments are responsible for urban maintenance and construction, environment, water supply, and community services. In principle, all other responsibilities-including education, health care, social welfare, public safety, and local economic development-are shared by the central and subnational governments. But in practice, most of spending in the shared categories is done by subnational governments (Shen et al., 2012) . Based on this central-provincial distribution of responsibilities, it appears that most of the traditional targets of discretionary stimulus policies (e.g. infrastructure, urban development, and social spending) are effectively at the provincial responsibility level. Therefore, we expect our province-level fiscal multiplier to be well representative of the aggregate multiplier for discretionary fiscal policies.
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Second, the provincial relative multipliers do not account for the endogenous macroeconomic response to aggregate stimulus (such response is absorbed in year fixed effects). For example, aggregate credit or fiscal stimulus may induce a monetary policy reaction: a monetary contraction in response to a positive stimulus or a monetary accommodation in response to a negative stimulus.
Such endogenous responses are not accounted for in any "open economy multiplier" setting, and if present would imply that the aggregate multipliers may be smaller than our estimates.
V Conclusion
We use a novel instrumentation strategy based on subnational political cycles to jointly estimate credit and fiscal multipliers in China. We verify that the appointments of provincial party secretaries are unrelated to local macroeconomic conditions, and the provincial secretaries have incentives to use stimulus policies at strategic points during their tenure. Further, the type of the stimulus-fiscal or credit-is related to the type of stimulus adopted in other provinces. Therefore, the tenure of the provincial party secretary and the peer provinces policy mix offer a source of exogenous variation in provincial expenditure and credit growth, which we use to estimate the multipliers.
Our results shed light on the policy debates on the real implications of credit growth and on growth rebalancing in China. We estimate a fiscal multiplier of 0.8 and a credit multiplier of 0.2 over 2001-2015. Furthermore, we find that the credit multiplier in China has recently been close to zero, consistent with credit saturation and credit misallocation. This implies that, at present, slower credit growth in China is unlikely to disrupt output growth. Indeed, the spillovers of sharply lower credit growth in 2016-2017 on output growth seemed limited, in line with this prediction of our analysis.
We find that, in contrast to the credit multiplier, the fiscal multiplier in China has recently increased to 1.2. High fiscal multipliers imply that fiscal policy may be effective in supporting macroeconomic adjustment. Yet we also find evidence that the effectiveness of fiscal policy is lower for off-budget expenditure and in provinces with unproductive SOEs. Further, the fiscal stimulus in China primarily boosts construction and manufacturing at the expense of services. Consequently, future fiscal stimulus would need to be on-budget and rebalanced towards services-related expenditure to contribute to the rebalancing of the Chinese economy towards services.
Figures and tables The correlation of bank loans and TSF growth. Notes: We compare the two-year GDP growth rate to the national median prior to the appointment of a party secretary. t is the year of appointment. This table shows the proportion of provinces for which the growth rates were always above, always below, or fluctuated around the national median. Notes: This table shows results of OLS and IV regressions on credit and fiscal multipliers. The independent variable is two-year growth in real GDP, and the dependent variables are two-year growth in real credit and expenditure relative to two-year lagged GDP. All specifications include province and year fixed effects. All variables are winsorized at the 2 and 98 percent. All standard errors are clustered at the province level and reported in brackets. ***, **, and * represent statistical significance at the 1 percent, 5 percent, and 10 percent, respectively. Notes: This table shows results of OLS and IV regressions on credit and fiscal multipliers. The independent variable is two-year growth in real GDP, and the dependent variables are two-year growth in real credit and expenditure relative to two-year lagged GDP. All specifications include province and year fixed effects. All variables are winsorized at the Notes: This table shows results of OLS and IV regressions on credit and fiscal multipliers. The independent variable is two-year growth in real GDP, and the dependent variables are two-year growth in real credit and expenditure relative to two-year lagged GDP. All specifications include province and year fixed effects. All variables are winsorized at the Notes: This table shows results of OLS and IV regressions on credit and fiscal multipliers. The independent variable is two-year growth in real GDP, and the dependent variables are two-year growth in real credit and expenditure relative to two-year lagged GDP, and interactions with dummy variables of high SOE profit as a share of GDP, high house price growth, and high real GDP per capita. High SOE profit and high house price growth is defined as above the median in a given year. High real GDP per capita is based on the average in the sample period. All specifications include province and year fixed effects. All variables are winsorized at the 2 and 98 percent. All standard errors are clustered at the province level and reported in brackets. ***, **, and * represent statistical significance at the 1 percent, 5 percent, and 10 percent, respectively. Notes: Panel A and B show results of OLS and IV regressions on sectoral multipliers. The independent variable is twoyear growth in real sectoral output relative to GDP, and the dependent variables are two-year growth in real credit and expenditure relative to two-year lagged GDP. All specifications include province and year fixed effects. All variables are winsorized at the2 and 98 percent. Panel C infers the effects of credit and expenditure from on sectoral growth from sectoral multipliers. All standard errors are clustered at the province level and reported in brackets. *, **, and *** represent statistical significance at the 1 percent, 5 percent, and 10 percent, respectively. Notes: this table shows results of OLS and IV regressions on credit and fiscal multipliers. The estimation is restricted to a sample with party secretaries' tenure of 5 years or less. The independent variable is two-year growth in real GDP, and the dependent variables are two-year growth in real credit and expenditure relative to two-year lagged GDP. All specifications include province and year fixed effects. All variables are winsorized at the 2 and 98 percent. All standard errors are clustered at the province level and reported in brackets. ***, **, and * represent statistical significance at the 1 percent, 5 percent, and 10 percent, respectively.
